
37

More Antibiotic Resistance—
Now Syphilis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Treponema pallidum strains resistant to azithromycin are prevalent
in San Francisco, Seattle, Baltimore, and Dublin.

Source: Lukehart SA, et al. Macrolide Resistance in Treponema pallidum in the
United States and Ireland. N Engl J Med. 2004;351(2):154-158.

Azithromycin therapy failed in a patient in san francisco with a
primary syphilitic chancre which subsequently resolved after administration of

a single dose of benzathine penicillin. Sequencing of the 23S rRNA genes of
Treponema pallidum from 2 San Francisco patients who had failed
azithromycin therapy revealed the presence of a mutation identical to that previ-
ously associated with macrolide resistance in a single isolate (T. pallidum,
Street 14 strain). This mutation was subsequently identified in 4 isolates in
Dublin, Ireland, and 2 in Seattle.

Screening of convenience samples identified the A→G mutation in 15 of 17
(88%) samples from Dublin, 12 of 55 (22%) from San Francisco, 3 of 23
(13%) from Seattle, and 2 of 19 (11%) from Baltimore. While the mutation
was present in only 4% of samples from 1999 through 2002 in San Francisco,
this prevalence increased to 37% in 2003. Therapeutic studies in a rabbit
model of infection confirmed the relevance of the mutation to treatment failure
with macrolide therapy.

■■ COMMENT BY STAN DERESINSKI, MD, FACP
Previous studies demonstrated the effectiveness of azithromycin in the treat-

ment of syphilis.  Because of the convenience of a single oral dose (2 grams),
its use has been increasing. Prior to this study, initiated by the identification of
a series of cases in San Francisco,1 only 1 macrolide resistant T. pallidum,
called Street 14, had been identified.2 The emergence of azithromycin resis-
tance is undoubtedly related to the widespread use of this antibiotic, primarily
for respiratory tract infection.

Lukehart and colleagues point out that there have, to date, been no failures
among 100 patients with early syphilis treated with azithromycin in a random-
ized trial. This trial excludes HIV-infected patients, and is being performed at
4 sites (Madagascar; Birmingham, Alabama; Chapel Hill, North Carolina; and
Indianapolis, Indiana) that did not include those utilized in this study.

No documented resistance of T. pallidum to penicillin has been iden-
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tified, and penicillin remains the antibiotic of
choice for the treatment of syphilis at all stages.3

Despite the lack of resistance, I have the impres-
s i on  t ha t  we  are seeing more non-HIV
infected patients with latent syphilis who remain
seropositive at high titers despite receipt of recom-
mended doses of penicillin. Whether this is the result
of resistance or of host factors (or both) can only be
conjectured.   ■
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Stan Deresinski is the editor of Infectious Disease Alert.
This article was published in the August 2004 issue.

A Widespread Outbreak of
Yersinia pseudotuberculosis
O:3 Infection from
Iceberg Lettuce
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: An outbreak of food poisoning by Yersinia
pseudotuberculosis in Finland in October/November
1998 involved 46 cases and was traced to locally grown
Iceberg lettuce.

Source: Nuorti JP, et al. A Widespread Outbreak of Yersinia
Pseudotuberculosis O:3 Infection. J Infect Dis. 2004;189(5):
766-774.

An outbreak of infections due to Yersinia pseudo-
tuberculosis serotype O:3 occurred in Finland from

October 15 to November 6, 1998. Locally grown iceberg let-
tuce was identified as the source. The infection had come to
light because laboratories in Finland routinely screen faecal
samples from patients with acute gastroenteritis for this organ-
ism and report any isolates to the National Infectious Disease
Registry. Of the 47 cases identified, 1 with bacteremia died
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and 5 others underwent appendectomies. A case-control study
was done to determine the factors involved, and only Iceberg
lettuce emerged as a risk factor with 71% of cases having
eaten this compared with 43% of controls, yielding an odds
ratio of 3.8 (95% CI,1.3 - 9.4). There was also an apparent
dose-response insofar as 29% of cases ate lettuce more than 5
times a week, compared with 3% of controls (odds ratio,
11.8). Nuorti and colleagues also set about trying to trace the
source (see Figure). Although they were unable to isolate the
strain in question from the lettuce which were long since
gone, they did manage to recover Y. pseudotuberculosis from
soil, irrigation water, and 2 lettuce from 1 of the farms.
Although not incontrovertible, the evidence assembled
by Nuorti et al is sufficiently compelling to show that Y.
pseudotuberculosis can and does cause food-borne
infection, can be acquired from fresh produce such as
lettuce, and can lead to significant morbidity, including
appendectomies.

■■ COMMENT BY J. PETER DONNELLY, PhD
Although this is the first report of its kind concerning the

capacity of Y. pseudotuberculosis to cause a food-borne
infection outbreak, it may not be the last. In an accompany-
ing editorial, Tauxe (J Infect Dis. 2004;189:761-763) points
out that there may be little we, as consumers, can do to pre-
vent these. Firstly, it seems unlikely that simple surface
contamination of lettuce and other fresh produce by irriga-
tion, washing, or other handling procedures accounts
for the risk. Instead, Yersinia ,  l ike  i ts

cousins Escherichia, Shigella, and
Salmonella, is quite content to settle
in moist soil, and can be taken up
through the roots to disseminate
throughout the plant including the
edible leaves. In our glasshouse
world, we often forget that bacteria
have had a much longer relationship
with plants than with animals, and
human variants may still have the
capacity to rekindle ancient links
when the opportunity arises. With
globalization, the risk that contami-
nated fresh produce will cross bor-
ders, and even continents, is greater
than ever before. So, local inhabi-
tants, and those further afield, may
experience similar problems.
Personally, I avoid eating lettuce in
restaurants because of the risk of sur-
face contamination. It seems now
that I might have to reconsider lettuce
as part of my domestic diet if these
enteric bacteria are, in fact, the tip of

the iceberg. Consumer confidence in safe foods is being
continually shaken by events. Perhaps it is now time to
employ a similar trace-back procedure as Nuorti et al
attempted with some success, and to implement tests for
the weak links in the chain. This might offer a more
durable solution than reaching for the irradiation, at least
here in Europe. The Finns have to be commended for
sustaining laboratory surveillance, for freeing sufficient
resources to get to the bottom of the outbreak, and for
showing us how to investigate similar events when they
occur on our own patch.   ■

Dr. Donnelly is an editor of Infectious Disease Alert.
This article was published in the August 2004 issue.

New Products Show 
Promise in the Control
of Field Hemorrhage
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: QuickClot is a very effective hemostatic agent.

Source: Alam HB, et al. Application of a Zeolite Hemostatic
Agent Achieves 100% Survival in a Lethal Model of Complex
Groin Injury in Swine. J Trauma. 2004;56(5):974-983.

Control of hemorrhage in the field is of 
utmost importance in improving survival from trau-

Figure

Schematic Representation of the Outbreak

Adapted from article source.



ma. Although this is not possible for internal bleeding,
substance that can be applied to external wounds and
control bleeding—in a manner that outperforms direct
pressure or bandages—would be enormously useful. A
number of readers may be aware of reports of 2 agents
being used on the battlefield in Iraq – QuikClot™ and
HemCon™. Alam and colleagues report a study that
compares these agents, plus others, in a swine model of
uncontrolled hemorrhage.

QuikClot—a powdered mineral zeolite hemostatic
agent—controls hemorrhage via a mechanism that pri-
marily depends upon the absorption of water. This
process is exothermic (ie, it releases heat). The tempera-
ture increase can be significant, and has been shown to
be 65°C in vitro and between 42 and 44°C in wound-
models. The temperature release is dependent upon the
blood-to-zeolite ratio and the residual moisture content
of zeolite. The temperature increases quickly (within
minutes) and is sustained for 30 minutes. There is a
potential risk for this heat to cause tissue damage.
HemCon is a chitosan-(deacetylated poly-N-acetyl
glucosamine) based dressing that is applied in the form
of a coated sponge backed with foam. It works primarily
by sticking to the tissues and sealing the injury.
TraumaDex™ is a powder-like agent that consists of
bio-inert microporous particles that absorb water and
promote clotting by producing a gelling action. Quick
Relief is a mixture of hydrophilic polymer and potassi-
um salt that has the appearance of coarse black sand. It
interacts with the blood to form a scab. Finally, Fast Act
is a hemostatic product derived from bovine clotting fac-
tors that activate factors II, V, VIII, and XIII.

The hemorrhage was created by a scalpel transection
of the femoral artery and vein, just below the inguinal
ligament in anesthestized swine. The exsanguination
was permitted to continue for 3 minutes before the
application of the bandage. Ten percent of the animals
died as a result of this phase and were excluded. Alam
et al applied no dressing, standard dressing, and 4 vari-
ations of zeolite hemostat, HemCon, Quick Relief, Fast
Act, or TraumaDex. In keeping with the real world con-
cept for the animal model, Hespan resuscitation was
started 15 minutes after injury. The primary outcome
measurement was survival.

All of the animals treated without a dressing expired
within 50 minutes. All of the animals treated with
QuickClot survived (3.5 oz of the zeolite hemostat for-
mulation with the lowest residual moisture content
[1%]). Minimal histologic damage was noted in the use
of all formulations of a zeolite hemostat. Wound tem-

peratures were within the 50 to 60°C range for all zeo-
lite formulations. HemCon achieved a 71% survival
rate, the highest of the hemostatic agents that were not
zeolite-based, and was noted by Alam et al to either
work well or fail completely in a way that suggested a
quality control issue with individual dressings. Alam et
al found that QuickClot was effective equally when
used as a straight powder or applied in small teabags to
the wound. This eliminated the need for meticulous
debridement of the zeolite powder.

■ COMMENT BY RICHARD J. HAMILTON, MD, 
FAAEM, ABMT
QuickClot is a very effective hemostatic agent. It

should be used only for life-threatening hemorrhage, and
currently is employed in Iraq when a battlefield wound
does not respond to initial field methods for control of
hemorrhage, such as the application of a pressure ban-
dage. It is no stretch of the imagination to see this mater-
ial implemented into emergency medical service units in
the United States. There may even be a role for its use in
emergency departments to stabilize hemorrhagic wounds
prior to transport, computerized tomography scans, pro-
cedures, etc. Its exothermic nature means that it should
be reserved for life-threatening hemorrhage, when the
risk of this adverse property is quite tolerable in consid-
eration of the benefit. HemCon also shows promise, and
has the added advantage of not having an exothermic
quality.   ■

Dr. Hamilton is the editor of Emergency Medicine Alert.
This article was published in the July 2004 issue.

Attention Readers
American Health Consultants is happy to announce

that we are opening up our Primary Care Reports author
process to our readers. A biweekly newsletter with
approximately 5000 readers, each issue is a fully refer-
enced, peer-reviewed monograph. 

Monographs range from 25-35 Microsoft Word docu-
ment, double-spaced pages. Each article is thoroughly
peer reviewed by colleagues and physicians specializing
in the topic being covered. Once the idea for an article has
been approved, deadlines and other details will be
arranged. Authors will be compensated upon publication. 

Readers who have ideas or proposals for future sin-
gle-topic monographs can contact Editrial Group Head
Valerie Loner at (404) 262-5475 or (800) 688-2421 or
by e-mail at valerie.loner@thomson.com. ■
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